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USE OF REMOTE SENSING DATA 
IN A 
WILDFIRE REHABILITATION PROJECT 
1 by u 2 
Doeleelsaacson, HisG. Smith, and L.+R. Spink 


ABSTRACT 


A variety of remotely sensed data proved useful 
in the rehabilitation of an area in central 
Oregon damaged by a forest fire. A team of 
U. S. Forest Service specialists used these data 
in developing an overview of burn intensity, site 
capability, and severity of vegetation damage. 
Large-scale aerial photography taken from a light 
plane, small-scale infrared U-2 photography, and 
Landsat digital data were all used in planning 
and implementing the re-establishment of vegeta- 
tion cover, the construction of drainage control 
structures, and the salvage and removal of 
debris. Rehabilitation actions were completed in 
time to successfully avoid damage from summer 
thunderstorms and winter precipitation. 


INTRODUCTION 


Wildfire-damaged areas are extremely vulnerable 
to overland flow of water. Heavy rains and 
runoff cause loss of soil, degradation of water 
quality, and threats to life and property from 
flooding. Restoration of vegetation cover, 
construction of structures for drainage control, 
and residue treatment are among the actions which 
fire rehabilitation personnel must plan and 


implement before the first damaging precipitation. 


The immediate and short-term actions must be 
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cost-effective, and must not interfere with the 
long-term management objectives for the area. 


On July 24, 1979, a fire began on the eastern 
slopes of Oregon's Cascade Range within the 
Deschutes National Forest. Before the fire was 
controlled on July 28, 4,500 acres on steep 
terrain with highly erodible pumice/ash-derived 
soils were left without protective cover. A 
rehabilitation project was organized because: 1) 
there were extensive downstream capital improve- 
ments, 2) the area was a municipal watershed, 3) 
there was a predominance of hydrophobic soil 
types which would cause increased rates of run- 
off, 4) the steepness of the area would aggravate 
erosion, and 5) areas of relatively high inherent 
timber productivity were involved. 


This paper describes the acquisition, analysis, 
and application of remotely sensed data in plan- 
ning and implementing rehabilitation of the 
burned area. 


METHODS 
Pre-Fire Condition Analysis 


An immediate inventory of the available remotely 
sensed data over the fire area was conducted. 
Three types of aerial photography were available: 
1) high altitude, 1:130,000 9x9" color infrared 
(CIR) positive transparencies acquired by a NASA 
U=2eet lt obtovone August #25, 197283. ..2) 92138" "CIR 
1:32,000 positives acquired by a NASA U-2 flight 
on August 7, 1972; and 3) black and white 
1:32,000 diazo positives from original coverage 
contracted by the Oregon Department of Forestry. 
In many cases, the larger-scale CIR coverage 
provided enough detail for species determination, 
and the more recently acquired small-scale CIR 
coverage served to update the older coverage for 
timber harvesting, road building, and the estab- 
lishment and growth of reproduction stands during 
the 1972-78 interim. The black and white diazo 
positives served as inexpensive (30¢ each) copies 
for flight route mapping and field notes. Land- 
sat multispectral scanner (MSS) digital data were 


also on hand from a June 8, 1978 overflight. 
Processing of these data commenced immediately, 
and was completed 36 hours later. Most of the 
pre-fire condition analysis was completed prior 
to final control of the fire. 


The aerial photography was interpreted to deter- 
mine type, condition, and structure of pre-fire 
vegetation. Management practices and cultural 
EeaciiTces may eCremenoOved M—ELreemnc pe ClesmEOlmESDeeles 
groups were outlined, and vegetation densities 
were estimated. The complexity of cover was 
examined, and the presence or absence of under- 
story vegetation was determined for most forested 
areas. Satellite data were analyzed to develop a 
quantitative overview of the extent and location 
of various cover classes. An overlay incorporat- 
ing cultural features to aid in the location of 
specific ground areas on the digital printout was 
also constructed. Interpretation of these mate- 
rials permitted the delineation of the distribu- 
tion, abundance, and condition of various indi- 
cator species before the burn (Volland 1976; 
Franklin and Dyrness 1973) and allowed informed 
iiLerencesm LOM Dem drawnimaDOlUlumsUCh site sehacact— 
eristics as soil depth, texture, and waterholding 
Capacity. 


Post-Fire Analysis 


To obtain a detailed record of the extent and 
severity of the burn, photographic data were 
acquired at the earliest possible date after the 
fire. Three days after the fire was controlled, 
complete coverage of the burned area was acquired 
on 35 mm CIR film. Near-vertical or low oblique 
photographs were used in assessing the condition 
of vegetation and, in particular, for predicting 
jikelihood” of tree survival: Vercereal 35s. mm 
natural color photography was obtained during the 
same flight, and developed prints were used to 
produce large-scale mosaics of the entire burned 
area. 


USE OF EXTRACTED INFORMATION 


Provyect results) {were put sto) use Simmediately. 
Some emergency rehabilitation work began utiliz- 
ing fire control crews before demobilization. 
Some fire equipment was immediately available for 
rehabilitation work. Planning for contract labor 
and specialized tasks was also initiated immedi- 
dite LyasUpOnsscOn trol o te tlemEaite mon Cem nem tatre 
site was within a zone where summer thunderstorms 
are common, there was no time to waste in com- 
pleting the required rehabilitation work before 
the first damaging rainfall. Information essen- 
tial to the planning and direction of this work 
had to be supplied quickly. 


At the same time that photography was being 
exposed and processed, ground crews were obtain- 
ing data on sample plots, measuring vegetation 
survival, amounts “of litter eft on the soil 
Silica Cent Lemme tte Cis Ol C Nem UMUSmE aye iam and 
soil wettability. Guided by pre-fire condi- 
tion data, site descriptions were developed for 


homogeneous regions within the fire. Cambium 
layers of damaged trees were examined to deter- 
mine whether sap was flowing. This permitted 
informed guesses about likelihood of survival and 
produced an index for a wide range of fire damage 
severity. Upon completion of the processing of 
post-fire photography, the ground data were used 
in interpreting extent and severity of damage. 
Ground-checked trees were located on the CIR 
photographs, and their signatures were used in 
predicting survival of damaged trees. Surviving 
trees were considered parent stocks; dead trees 
were salvaged or treated as required. 


Many standing dead snags were left after the 
fier Where logging methods compatible with 
minimal disturbance of soils could be employed, 
considerable volumes of marketable wood were 
found to be salvageable. In some areas snags 
represented potential hazards, as material for 
stream jamming and subsequent flooding, or as 
waterborne debris which would damage control 
impoundments or downstream capital improvements. 
In other areas, snags were used as the primary 
Material, for construction Of Jcontour terraces to 
break up flow and collect silt deposits: Areas 
with standing dead snags were easily located on 
natural color 35 mm 3R prints. By examining 
topographic relief on USGS quadrangle sheets, 
species composition on pre-fire photography and 
satellite digital images, and the extent of 
homogeneous areas, plans were made for logging, 
snag felling, and snag removal. Salvage sale 
units for logging of snags by helicopter were 
delineated. Assignment of snag-felling crews of 
a size appropriate to the area to be treated were 
made. Channels where snags and debris showed a 
potential for jamming were located. The material 
was then burned or otherwise removed. The com- 
binedwiuscw Ore pre -mande post-it inTemecondd trons hore 
mation, along with the ability to quickly quan- 
tify the areal extent of homogeneous areas from 
digital satellite images, permitted quick and 
efficient planning and allocation of the work 
effort in snag treatment. 


Grass seeding was required on most sites which 
had burned with high intensity. In general, this 
type of burn occurred within dense stands, most 
of which were mixed conifer. To identify and 
quantify the extent of areas to be seeded, the 
pre-fire digital image was used as the primary 
information source. By studying acreage tabula- 
tions for the pre-fire condition, estimates of 
grass-seeding acreages were calculated and used 
in contracting for custom helicopter seeding. 
Contract seeding of 1,600 burned acres began 
eight days after control of the fire. 


Basins to capture larger volumes of silt and 
debris than could be held by snag terraces were 
required along ravines and intermittent streams. 
The placement of these impoundments was aided by 
the use of materials mentioned above. More 
efficient assignments of tractors and crews were 
made possible by pre-identifying potential basin 
Saeeecin 


CONCLUSION 


A series of potentially damaging thunderstorms 
passed over the fire area during the late summer 
and fall of 1979. At the Bend municipal water 
intake, the only measurable effect of the storms 
was a slight increase in suspended ash particu- 
lates, which was not considered significant. 
Most debris basins filled to capacity but none 
were broached. Many contour snag terraces filled 
to capacity and diversions of flows were suc- 
cessful in avoiding significant damage to trails, 
roads, and other improvements. By the time of 
the storm, grass seedlings had established suf- 
ficiently to protect the soil surface. In short, 
all emergency actions were completed in time to 
avert any significant damage. 
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COMPUTER PROGRAM FOR POINT-SAMPLE 
BIOMASS CRUISING OF APPALACHIAN HARDWOODS 
by 
Harry V. Wiant, Jr. 

and 1 
Dan E. Wingerd 


ABSTRACT 


A FORTRAN computer program is provided to give 
per-acre and tract estimates of total and mer- 
chantable green and dry biomass with sampling 
errors for point-sample cruises of Appalachian 
hardwood stands. Cordwood estimates are included 
also. Field work requires only the recording 
by species of heights of point-sample-selected 
Ereese 


the authors are professor of forestry and grad- 
uate student, respectively, Division of Forestry, 
West Virginia University, Morgantown, WV 26506. 
WVU Agr. and Forest Exp. Stn. Sci. Paper 1658. 


INTRODUCTION 


Biomass factors for point sampling of Appalachian 
hardwoods have recently been developed by Wiant 
and Wingerd (in press). That report gives 
the rationale and methoodology used and point- 
sampling biomass factors for northern red oak 
(NRO), black oak (BO), scarlet oak (SO), white 
oak (WO), chestnut oak (CO), hickories (HIC), 
yellow-poplar (YP), black cherry (BC), red maple 
(M), and all of these species combined (OTHERS). 
Field work involves recording total heights of 
point-sample-selected trees. (Although not pre- 
ferred as the predictions are not as reliable, 
merchantable height to a 4-inch diameter outside 
bark may be recorded if the canopy obscures the 
total height.) Heights are recorded by species, 
using OTHERS for miscellaneous species unless 
they are included in the tally of a similar 
species (as cucumbertree with YP). Table 1 gives 
a listing of the FORTRAN program, and details on 
use of this system are given in the following 
sections. 
Table. 1. FORTRAN program listing. 


DIMENSION TABEL (128) »GTABEL (1298) »VALUE1(10) »VALUE2(10) 4 
2 FACTR1(460) sFACTR2(60) sLABEL (10) »SUM(8) »PER(8) »CV(8) 
DOUBLE PRECISION LABEL 
DATA GTABEL/946%0./7*KOUNT/O/ » SUM/8X0, / 

DATA LAREL/’NRO’»’RO’s’SO’ ‘WO’ » CO’ ’HIC’ » YF’ 9’ BC’ »’M’ » “OTHERS ‘7 
DATA FACTR1/361. 9365. 2380. 7349. ¥385. 7355+ 9264473518. 735335. 7544e% 
20747208. 7220.4 7196, 9228. 723047137. 7184.7184.7198-% 
177 69173491906 91714919247 2054 7116+ 9166491624 717162% 
277 692764692934 42844 7504s 92714972304 92664 726449273569 
158+9156.7166. 7160-71816 9176471214 91564 71466715742 
1374713267146. 9143-9155. 915%. 910347141. 7130.7138./ 
DATA FACTR2/523 49539495394 9485+ 95926 9500+ 95924 1443474824 2949S ee 
300+ 73084 9312472734 93274 9325492044 7258472664 728467 
256+ 7255+ 9270-72386 92756 92916 91735 6 925249234, 9 24562 
402474084 94166 7395. 9434473582. 734249371.73581+ 7359264 
229 49231472364 9222497258. 924949180. 7218.7212.9225.7 
198491944 7207491996 92216 92256 915469197 671896 197 oS 

10 FORMAT(F4,.O0r1ISrF4.0r1X211) 

11 FORMAT (14710F4,.0/4X+10F 4.0) 

20 FORMAT(‘1%) 

21 FORMAT(///1X»’PER-ACRE RIOMASS ESTIMATES (TONS) FOR FOINT SAMPLE N 

20.’sITS//22X»’ TOTAL’ »24X» “MERCH, ‘/1Xy ‘SPECIES’ »3X¥2(’ GREEN’ » 
3 3Xs’DRY’s2X*/W/0 BARK’ 2X» “ BARK’ ¥ 4X) /) 
22 FORMAT(/2X2A8x1Xs2¢0F S619 2X9F S419 2XeF Sel 9 3XeFS.193X) ) 
23 FORMAT(//2X9’ TOTALS’ 3X9 2(FS+192XeF Sele 2X oF Sele SXeF Sele SKIS//S 
2 2Xy’CORDS’ »4X9FS.1925X9F 5.1) 
60 FORMAT(‘’1’///1X»’PER-ACRE BIOMASS ESTIMATES (TONS) FOR CRUISE’// 
2 22X9’TOTAL’ »24X» “MERCH. ’/1X» “SFECIES’ »3X92(’GREEN’ » 3X» 
3 “DRY’ »2X9’W/0 BARK’ » 2X2“ BARK’ 9 4X)/) 
61 FORMAT(///2X»’NO. FOINT SAMPLES =’s1IS///2X»’NO, ACRES IN TRACT =’ 
2 EV ed) 
SO FORMAT(‘1’///1X»’TOTAL BIOMASS ESTIMATES (TONS) FOR THE TRACT’ ) 
S51 FORMAT(//1X»’SPECIES’ » 6X» ’GREEN’ » 7X» ‘DRY’ »8X*’W/0 BARK’ » SX» ’ BARK’ 
2/) 

S53 FORMAT(/2X9A811X74(F10.1%2X)/) 

S4 FORMAT(//1X»’ TOTALS’ »3X94(Fil+191X)///1X»’STD ERROR’ » 

2 4(F1i1l.191X)/3X2 “PERCENT ’ 9 6X9 4¢0FS4197X)//1X9 CO VARCZ) vy 4( Filed 
3 1X)///2X1’CORDS’ »3XeF11.19///2X9’NO- FOINT SAMPLES =’ »IS///2Xy» 
4 ‘NO. ACRES IN TRACT =’7F7.1) 
SS FORMAT(’1’///1X»’MERCH. BIOMASS ESTIMATES (TONS) FOR THE TRACT’ ) 
401 FORMAT (/2X»*’xXKERRORXX OPTION CARD CONTAINS INAPFROPRIATE UNITS OF 
2MEASURE’/2X»’FPROBABLE CAUSE + MISSING VALUES FOR NUMBER OF FOINTS 
3OR ACRES’ ) 
402 FORMAT(’1’//5X» “NORMAL TERMINATION EXIT’) 
READ(S*10) BAF »yNOPTS*ACRES, IOPT1 
IF (CBAF.EQ.10..0OR.HAF.EQ.0-.) GO TO 100 
ALJUST=BAF/10,. 
DO 110 I=1760 
FACTR1(1)=FACTR1(1) xXADJUST 
110 FACTR2¢(1)=FACTR2(1)xXADJUST 
100 READ(S»11) IPOINTs (VALUE1(1) »VALUE2(1)»T=1710) 
IFCIPOINT.EQ.9999) GO TO 499 
DO 199 I=158 
199 TABEL(11»1I)=0. 
N10 200 I=196 
0 200 J=1710 
K=J+¢10x¢(I-1)) 
TAHEL (Jy IT) =(FACTR1 (CK) KVALUE1 (J) +FACTR2(K) XVALUE2(J)) 7/2000. 
200 GTABEL (Jx1)=GTABEL (J T)+TABEL (Jr 1) 
0 201 I=110 
TABEL (I +7)=TABREL (Iy2)-TABEL (173) 
TABEL(1*98)=TAREL (1¥S)-TABEL (196) 
GTABEL(1»7)=GTABEL(1I»7)+TAREL (197) 
201 GTABEL(1I»8)=GTAREL(1»8)+TABEL (178) 
0 202 I=178 
NO 203 J=1»10 
203 TABEL(11»1)=TABEL(11*1)+TABREL (Jr) 
202 TABEL(1271)=TABEL(1191I)xx2 
DO 204 I=178 
204 SUM(I)=SUM(I)+TABEL(12+1) 
IF(IOFT1i.NE.1) GO TO 100 


audah 


AnD Wh 


CORDI=TABEL(1171)/2.9045 
CORD2=TABEL (1174)/2,9045 
IF(KOUNT.NE.2) GO TO 220 
WRITE( 6720) 
KOUNT=0 
220 WRITE(46,21) IFOINT 
lO 221 I=1710 
221 WRITE(6722) LABEL(I)»(TABEL(I»J)sJ=173)TABEL(I77) 
2 (TABEL(I7J) 1J=416) y TABEL (178) 
WRITE (6223) (TABEL(119J) 9 J=173) 1 TABEL (1177) 
2 (TABEL(11/K) 1K=476) 2 TABEL (1178) »CORD1 yCORDZ 
KOUNT=KOUNT+1 
GO TO 100 
499 IF (NOFTS.EQ.0.0R+ACRES.+EQ.0.) GO TO 400 
GO TO 500 
400 WRITE(67401) 
GO TO 450 
500 XN=FLOAT(NOFTS) 
XXN=FLOAT (NOFTS~1) 
lO S01 I=178 
NO 502 J=1710 
502 GTAREL(1171)=GTABEL(1171)+GTABEL(JrI) 
501 GTABEL(12,1)=GTAREL (11,1)xxk2 
10 503 I=178 
TO 503 J=1y11 
503 GTAREL(Jy1)=GTABEL (Jy I)/XN 
DO 504 I=178 
IF(SUM(I).EQ.0.) GO TO 504 
SUM(T)=SQRT ( (SUM(1)-(GTABEL (1211)/XN))/(XNKXXN) 
CV(1)=(SUM (1) XSQRT (XN) )/GTABEL (1171)*100. 
504 PER(1)=SUM(I)/GTABEL(1171)x100, 
CORIS1=GTABEL (1171)/2.9045 
CORDS2=GTABEL (1174)/2.9045 
WRITE (4760) 
lO 505 I=1710 
50S WRITE(4,22) LABEL(I)» (GTABEL(11J)»J=173) »GTABEL (177) 1 
2 (GTABEL(I+K) yK=476) sGTABEL (178) 


WRITE(6%23) (GTABEL(119J)»J=153) »GTABEL( 1197)» (GTABEL(11*K) »K=496) 


2 »GTABEL (1198) rCORDS1»CORDS2 
WRITE(46¥61) NOFPTSyACRES 
D0 506 I=1°8 
00 S07 J=111 

507 GTABEL (J»1I)=GTABEL(J?I)xXACRES 

S06 SUM(I)=SUM(I)xXACRES 
CORDS1=CORDIS1XACRES 
CORDS2=CORDS2xXACRES 
WRITE(6s50) 
WRITE (6751) 
0 S2 I=1710 

S2 WRITE(6953) LABEL(I)»(GTABEL(I7J)»J=1%3) »GTABEL (197) 
WRITE(6754) (GTABEL(11%J)7J=173)*GTABEL(1197)» 


2 (SUM(I)»T=193)1SUM(7)» (PERCK) »K=193) sPER(7) » (CVCL) pL=193) »CVC7)» 


3 CORDS1»NOPTS, ACRES 
WRITE (4955) 
WRITE (6951) 
DO 56 I=1710 

56 WRITE(6953) LABEL(I)»(GTABEL(1»J)»J=496) sGTABEL (18) 
WRITE(6954) (GTABEL(11*J)7J=496) »GTABEL (1178) »(SUM(I)»I=496)» 
2 SUM(8)» (PER(K) »K=476) sPFER(CB) » (CVCL) 9L=426) »CV(8) »CORDS2yNOFPTS» 
3 ACRES 
WRITE (467402) 

450 STOF 
END 


Field Tally 


The field tally sheet should be designed so that 
keypunching can be done directly from it. Each 
point sample requires two data cards, with the 
point-sample number recorded in columns 1-4. 
Total or merchantable heights to the nearest 
foot, or more likely to the nearest 5 feet, are 
recorded without decimal points and right justi- 
fied (two 50-foot NRO in-trees would be recorded 
as 100) as follows: 











Species Column numbers 
Total height Merch. height 
Card 1 NRO Sys Joy 
BO USK 17-20 
sO Dior 25-28 
WO 293 2: ao—00 
co 37-40 41-44 
Card 2 HIC 5-8 9-12 
vg2 13-16 Wie 0 
BC 21-24 Maya Rei 
M Pa, DINE 
OTHERS 37-40 41-44 


Fields with no data are left blank. 


Options 


One card is used to indicate options de- 
sired, as follows: 


Item Columns 





BAF used, right justified if no 1-4 
decimal included. (If blank or 
zero, BAF = 10 assumed.) 


Total number of point samples in 3-9) 
cruise, right justified. (An error 

message is given if this value is 

not input or is zero.) 


TotalWacres instract, “ightayustt ted LOSES 
if no decimal included. 


If output for each individual point iy 
isedesiced punch | Miwa t not 


desired, leave blank. 


General Instructions 





the yorder of thes cards to cun | this | pro- 
gram is: 


(1) JCL required at installation 

(2) FORTRAN program 

(3) Option card 

(4) Point sample data cards 

(5) Two cards punched 9999 in columns 1-4 


Output 


The output is given under the following 
headings: 


TOTAL GREEN = fresh-weight biomass (tons) of 
trees, excluding %-foot stumps, roots, and 
leaves. 


TOTAL DRY = dry-weight biomass corresponding to 
TOTAL GREEN. 


TOTAL W/O BARK = total dry-weight biomass, 
excluding bark. 


TOTAL BARK = TOTAL DRY minus TOTAL W/O BARK. 


MERCH. GREEN, DRY, W/O BARK, BARK = correspond to 
total values but to a 4-inch diameter outside 
bark. 


Cords are calculated on the basis of 5809 
pounds of green weight per cord (Wiant and 
Wingerd, in press). The difference in TOTAL 
GREEN and MERCH. GREEN biomass or cords repre- 
sents an estimate of thé increase in yield of 
whole-tree chipping over conventional pulpwood 
harvesting. 


Table 2 shows the optional output which can 
be printed for each point sample. Table 3 gives 


Table 2. 


FER-ACRE BIOMASS ESTIMATES 


NRO 
RO 
so 
wo 
co 
HIC 
YP 
RC 
M 


OTHERS 


TOTALS 


CORI'S 


Table 4. 


Optional output 


TOTAL 
SPECIES GREEN DRY W/O RARK BARK 


0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 


0.0 0.0 
6.4 347 
0.0 0.0 


47.4 28.9 


16.3 


0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 9.0 
12.2 tS 
0.0 0.0 
3.3 0.4 
0.90 0.0 
10.0 166 
25.5 3.4 


for each point sample. 


GREEN DRY 


0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
16.0 10.4 
0.0 0.0 
5+3 3.1 
0.0 0.0 
15.9 9.2 


(TONS) FOR POINT SAMPLE NO. 3 


MERCH, 
W/O BARK BARK 


0.0 0.0 
0.0 0.0 
0.0 9.0 
0.0 0.0 
0.0 0.0 
94 1.0 
0.0 0.0 
2.8 0.3 
0.0 0.0 
8.0 nese 
20.3 2.4 


Total biomass estimates for the tract. 


TOTAL BIOMASS ESTIMATES (TONS) FOR THE TRACT 


SPECIES 


NRO 


BO 


so 


wo 


co 


HIC 


YP 


BC 


OTHERS 


TOTALS 


STI. ERROR 


PERCENT 


CO VAR(Z) 


CORIIS 


NO. FPOIN 


GREEN 


33.1 


397.9 


47.2 


Lite. 


20.6 


134.7 


T SAMPLES = 


NO. ACRES IN TRACT 


DRY 


19.0 


3447 


13.3 


38.5 


3 


10.0 


W/O BARK 


16.2 


31.2 


11.7 


33.2 


197.0 


33.2 
16.9 


BARK 


the average per-acre estimates for the cruise, 
es 4 and 5 provide estimates for the 


and tabl 
tract. 


re 
265 


0.0 


MERCH. 
GREEN DRY W/O BARK BARK 


18.5 


(TONS) FOR THE TRACT 


W/O BARK 


Table 3. Per-acre biomass estimates for the cruise. 
FPER-ACRE BIOMASS ESTIMATES (TONS) FOR CRUISE 
TOTAL 
SPECIES GREEN IRY W/O BARK KARK 
NRO Sd, 1.9 1.4 0.3 
RO 0.0 0.0 0.0 0.0 
so 0.90 0.0 0.0 0.0 
WO Ue7 1.0 0.9 O.1 
co 0.0 0.0 0.0 0.9 
HIC 740 4.5 4.1 0.5 
ME 12.6 6+ Sec) 1,0 
BC 6.0 365 3.1 0.3 
M 244 1.3 te 0.2 
OTHERS 67 39 3.3 0.9 
TOTALS 39.7 2246 19.7 ie 
CORDS LG ay, 
NO. POINT SAMFLES = 3 
NO. ACRES IN TRACT = 10.0 
Table 5. 
MERCH. BIOMASS ESTIMATES 
SFECTES GREEN IIRY 
NRO 25+4 14.5 
BRO 0.0 90.0 
So 0.0 0.0 
wo 14.2 8.0 
co 0.0 0.0 
HIC Soe 34.8 
YF 109.6 Le Pare 
BC 90+0 29.4 
M 19.0 10.6 
OTHERS 53-1 30.5 
TOTALS 324.9 185.4 
STI ERROR 30.5 244 
PERCENT 94 13.1 
CO VAR(Z) 16.3 PP ews 
CORIIS ile bist 
NO. POINT SAMPLES = 3 
NO. ACRES IN TRACT = 10.0 


NORMAL TERMINATION EXIT 


Merchantable biomass estimates for the tract. 


BARK 


The standard error (S-) for the tract is 
calculated as: e 


S- = ((SX* - (Sx)?/n)/n(n-1)) *A 


where: KX = per-acre biomass estimate at a 
given point sample 


n = number of point samples 


A = acres in tract 


The standard error is expressed as a percent of 
the tract estimates also. 


The coefficient of variation (CO VAR) is 
useful for estimating the sample size required 
for a specified standard error in future cruises. 
It is calculated as: 


CO VAR (%)=((((SX - (SXF /n)/(n-1)¥ )/X) (100) 


where: x = SX/n 


It should be noted that an unrealistically 
small point sample, with n = 3, was used for 
illustrations in tables 2-5. If point sampling 
factors are derived which are more appropriate 
in a given locality than those used here or are 
developed for other species, the FORTRAN program 
can be modified easily in the DATA FACTR1, DATA 
FACTR2, and DATA LABEL statements. 
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THE NATIONAL RESOURCE INVENTORY 
TECHNIQUES PROJECT 


One of the purposes of this newsletter is to 
report on the status of various research projects 
around the Nation involved in resources evalua- 
tion. The National Resource Inventory Techniques 
(NRIT) Project is one of the four research pro- 
jects making up the Resources Evaluation Tech- 
niques (RET) Research and Development Program 
headquartered at the USDA Forest Service's Rocky 
Mountain Forest and Range Experiment Station in 
Fort Collins, Colorado. The mission of NRIT is 
to develop improved techniques for inventorying 
renewable natural resources, for and to transfer 
these techniques to appropriate users who gen- 
erate state, regional, and national assessments. 
The project leader is H. Gyde Lund. 


The current project problems include how to effi- 
ciently measure, sample, and aggregate soil, 
vegetation, and wildlife variables. The vari- 
ables have been identified through information 


needs assessments for input to state, regional, 
and national assessments and corresponding 
analyses. 


The short-range goals are to: 


ih Develop by December 1981 criteria for 
evaluating the combinability of data 
from diverse sources for assessment 
purposes. 


De Evaluate by December 1981 alternative 
measurement and sampling techniques for 
soil and vegetation to improve ongoing 
renewable resource inventories for the 
National Assessment and Appraisals. 


Sc Develop by December 1981 a_ state-of- 
the-art paper on animal census tech- 
niques. 


Our immediate research is to provide cooperating 
agencies with techniques that can be used to 
augment, strengthen, or modify their current 
procedures which will insure reliable and com- 
patible data bases for national assessments. 


The first goal has been partially completed 
through study 4154-1-1 on Aggregating Inven- 
tories. The preliminary results were published 
in Resources Evaluation Newsletter No. 4, Tech- 
nical Article 1, p. 1-3, entitled, "Aggregating 
Inventories," by Lund and Schreuder. 





A series of active studies are being conducted by 
project scientists to accomplish the second goal. 


Study 4154-1-2, Plant Community Structure as an 
Ecological Base for Vegetation Inventory, will 
develop and evaluate techniques to measure vege- 
tation variables required for national assess- 
ments. The lead scientist on this study is 
Richard E. Francis. The end product will be a 
list and explanation of techniques for measuring 
non-timber vegetation attributes. 


Development and evaluation of techniques to ob- 
tain soils information for input to national 
assessments is the theme of Study RM-4154-1-3. 
The Project will draw upon the talents of Dale E. 
Snyder, Soil Conservation Service, assigned to 
the National Classification Project within the 
RET Program. The objectives of the study will be 
to determine the extent of soil surveys, the 
usefulness of soil survey data for national 
assessments, and how to obtain soils data in 
areas not surveyed. 


Plot and Subplot Configurations for Resource 
Inventories are being explored by Meredith J. 
Morris under Study 4154-1-4. Morris is conduct- 
ing an intensive literature review to evaluate 
and list the efficiency of alternative plot de- 
signs to capture the wide gamut of vegetation 
information required for national assessments. 


Different sample designs have different advan- 
tages for assessments, land use planning, or 
single use. Lund, under study 4154-1-5, will 


evaluate the efficiencies and considerations of 
grid (point) and area (polygon) sampling frames 
for use as input to national assessments. 


Hans T. Schreuder, Leader of the Statistical 
Research and Support Group in the RET Program, is 
working with the NRIT to develop Sampling Strate- 
gies for Multiresource Inventories. Schreuder, 
through Study 4154-1-6, will develop sampling 
designs and estimators that are likely to be 
useful to agencies and also allow for measure- 
ment of additional needed variables for national 
assessments. 


Goal three is new. Stephen A. Miller, recently 
assigned to the Project through the Interagency 
Personnel Agreement through the USDI Fish and 
Wildlife Service from the State of Maryland, is 
developing a state-of-the-art paper and problem 
analysis for animal census techniques. This will 
include procedures for estimating population 
numbers, age and sex composition, and mortality 
and natality rates. 


Support is provided by Roger Kerbs, Range Tech- 
nician, and Wally Greentree, Forest Technician. 


Anyone wishing to correspond with the scientists 
on any of the above studies should write them 
directly c/o USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, 240 West 
Prospectestreet, short Collinses COS0526- 


INTERAGENCY WILDLIFE GROUP 
(IWG) ACTIVITIES 


Cliff Hawkes, Dave Chalk, and Jim Whelan com- 
pleted a problem analysis on Ecological Analysis 
Techniques for National Assessments of Wildlife 
and Fish for the National Resource Analysis 
Techniques (NRAT) Project. Comments and sugges- 
tions from the Forest Service, Fish and Wildlife 
Service, Soil Conservation Service, Bureau of 
Land Management, university faculty, and state 
wildlife and fish agency personnel were solic- 
ited, evaluated objectively, and incorporated 
into the final document. This problem analysis 
represents a cooperative effort which (1) identi- 
fies the major wildlife/fish problem areas of 
national concern to federal and state natural 
resource agencies, (2) describes the state-of- 
the-art for methodologies available to deal with 
the problems, and (3) identifies research needs 
and recommends research studies, in order of 
priority, which address each problem area. 


In addition, the relationship between the 
wildlife/fish problem analysis and other problem 
analyses developed by the NRAT which deal with 
timber and range is described briefly. Each 
problem analysis constitutes an important part 
of an integrated resource analysis approach 
consistent with the cooperative nature of the 
Resource Evaluation Techniques Program and 
the Interagency (5-Way) Agreement related to 


Classification and Inventories of Natural Re- 
sources. The wildlife/fish problem analysis 
provides guidance in the selection and develop- 
ment of inventory procedures for collecting 
wildlife/fish information to be used in evalu- 
ating and monitoring the status of habitats and 
populations for national assessments. 


A study plan for conducting an interagency infor- 
mation needs assessment for national and state 
level wildlife/fish resource planning was com- 
pleted by Dave Chalk, Cliff Hawkes, Steve Miller, 
and Jim Whelan. This study will identify and 
define common interagency wildlife/fish resource 
information needs which will meet national and 
state level planning requirements of the cooper- 
ating federal and state agencies. The inter- 
agency information needs assessment will (1) 
define planning questions to be addressed by the 
5-Way Agencies and the International Association 
of Fish and Wildlife Agencies (IAFWA), through 
the National Governor's Association/Council of 
State Planning Agencies, (2) determine informa- 
tion items and data elements needed to address 
the questions, and (3) develop definitions and 
standards for each information item and data 
element. 


The chairman of the recently organized Wildlife 
Working Group component of the Canada Committee 
on Ecological Land Classification contacted the 
IWG and expressed an interest in our work. This 
Wildlife Working Group is the Canadian counter- 
pactky Otmche — lWwGe We are establishing good 
lines of communication between the two wildlife 
groups to improve cooperation in developing a 
hierarchical/ecological system for the classifi- 
cation, inventory, and analysis of wildlife and 
fish xceésources. 


A paper on the function of the Interagency Wild- 
life Group was presented at the annual meeting 
of the Colorado Chapter of the Wildlife Society 
held in Fort Collins on January 29-30. A similar 
paper entitled Mission and Activities of the 
Resources Evaluation Techniques Interagency Wild- 
life Group was presented at the Colorado State 
University Wildlife Management Workshop held on 
January 19-23. Copies of both papers are avail- 
able upon request from James B. Whelan, Chairman 
WG, 3825 E. Mulberry, Fort Collins, Colorado 
80524. 


CALL FOR PRESENTATIONS 
1981 JOINT AIN/WIA NATIONAL WORKSHOP 


The Association of Interpretive Naturalists and 
the Western Interpreters Association are calling 
for presentations for the Joint 1981 National 
Workshop to be held September 21-24 in Estes 
Park, Colorado. 


Please consider the following areas for submis- 
sion and review: 


A. Papers describing empirical research in 
the area of interpretation, including 
relevant research in communications, 
landscape perception, human ecology, 
marketing/advertising, environmental 
psychology, and related fields. Papers 
should  ancinide anes wapp ilecatvonssnom 
findings. 


Submit papers no later than March 31 
to: 


Maureen McDonough 

Department of Parks and Recreation 
Resources 

131 Natural Resources Bldg. 

Michigan State University 

East Lansing, MI 48824 

(517 )s-353-5190 


Be Abstracts (250 words or less) related 
Oneal al aspects of interpretation 


(natural, recreational, historical, 
etc.) at all levels (field operations, 
Management, techniques). Specify the 
style of your presentation from the 
list below: 

ly) General Presentation-normally 

30 minutes 
2) Poster Board Demonstration - 


to be exhibited 

3) Short Comment - less than 5 
minute presentation 

4) Panel Discussion - submit 
names and abstracts of each 
participant 


Submit abstracts for review no later than 
Marehmsils tor 


Peggy Van Ness 

AIN 

6700 Needwood Road 
Derwood, MD 20855 
(301) 948-8844 


SEVENTH CANADIAN SYMPOSIUM ON 
REMOTE SENSING, WINNIPEG, 
MANITOBA, CANADA 


September 8-11, 1981 
THEME: Down to Earth Management 


Technical, plenary, and poster sessions, ex- 
hibits, and social events are planned. Deadline 
fore technicalm paperwabsiura cesta cm (aya lon mug cue 


Further information is available from the General 
Chairman, Mr. W. G. Best, c/o Department of 
Natural Resources, Manitoba Centre for Remote 
Sensing, 1007 Century Street, Winnipeg, Manitoba, 
Canada, R3H OW4. 


This symposium is sponsored by the Canadian Re- 
mote Sensing Society of the Canadian Aeronautical 


Space Institute, and organized by the Manitoba 
Branch of the Canadian Institute of Surveying. 


PURDUE HOSTS EDUCATORS' CONFERENCE 


CORSE-81, Conference on Remote Sensing Education, 
Willie beheld Mayee l=? LoS rate bucdies sum 
versity. Co-sponsored by NASA and NOAA, the 
conference is being organized and conducted by 
the Laboratory for Applications of Remote Sensing 
(LARS) . 


The goal of the conference is to bring together 
remote sensing educators from across the country 
to exchange information on establishing and im- 
proving remote sensing curricula in institutions 
of higher education. 


A panel presentation during the opening session 
will seek to identify the kinds of skills and 
knowledge that will be needed by those involved 
in remote sensing in the years ahead. The re- 
mainder of the conference will explore ways for 
education to meet this challenge. 


An honest look at resources needed for effective 
teaching of remote sensing and also at strategies 
for teaching in various disciplines will lead 
into concurrent, discipline-oriented sessions 
where educators can tackle specific problems in 
small groups. Several presentations and discus- 
sions will also address critical questions about 
obtaining and using digital image-processing 
capabilities for education. 


Several tutorial workshops will be held in con- 
junction with the conference. These workshops, 
on the days preceding and following the con- 
ference, will serve to acquaint relative new- 
comers with the basics of remote sensing, and 
will be a means for others to keep abreast of 
new technological developments. 


Attendance at CORSE-81 is limited to approxi- 
mately 200 educators, with room and meals pro- 
vided for many who attend. For additional infor- 
mation contact Shirley Davis, Laboratory for 
Applications of Remote Sensing, Purdue Univer- 
sity, 1220 Potter Drive, West Lafayette, Indiana 
47906, Phone (317) 749-2052. 
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MEETINGS, WORKSHOPS, AND SYMPOSIA 


Mane cigs = Arp ris es me alee Remote Sensing for 
Global Resource Applications: Principles 
and Techniques. Course No. 488. $695. 
Contact: Continuing Engineering Education, 
George Washington University, Washington, 
De Gem 00s) =e nonem (2.02) mono—olOor 


April 6-10, 1981. Digital Image Processing of 
Earth Observation Sensor Data. Course No. 




















307. $695. Contact: Continuing Engineering 
Education, George Washington University, 
Washington, D. C. 20052. Phone (202) 
676-6106. 


Moret Oxi, Weel. Perspectives in Landscape 
Ecology: Contributions to Research, Planning 
and Management of Our Environment. (Eind- 
hoven, The Netherlands). Contact: Ms. W.J.M. 
van Giersbergen, Congress Bureau of the In- 
formation Dept. TNO, 148, Juliana van Stol- 
berglaan, 2595 CL The Hague - The Nether- 
lands. 


Apiainliae 1319s 19 Slee Remote Sensing Workshop. 
(Los Angeles, CA) Held in conjunction with 
Seventy-first Annual Meeting of Association 
of American Geographers. Contact: Ronald 
A. Weinkauf, Dept. of Geography and Earth 
Science, Univ. of Wisconsin, La Crosse, WI 

















54601. Phone (608) 785-8340. 
Apis 2 0-2 oreo le Energy and Ecological 
Modelling - An International Symposium. 





Contact: Dr. William J. Mitsch or Dr. Robert 
W. Bosserman, Systems Science Institute, 
Univ. of Louisville, Louisville, KY 40292. 
Phone (502) 588-6482. 


April 21-23, 1981. 


April 22-24, 1981. 


April 23, 1981. 


May 


May 


May 


May 


June 


June 


June 


Eighth Biennial Workshop on 
Color Aerial Photography in the Plant 
Sciences and Related Fields. (Shenandoah 
National Park, Virginia). Contact: Dr. Roy 
A. Mead, Program Chairman, VPI and State 
Univ., Blacksburg, VA 24061. Phone (703) 
961-5481. 














Forest Sampling Short Course. 
(F8105). Sponsored by Forestry Off-Campus 
Programs, University of British Columbia and 
Continuing Forestry Education, University 
OAL Dedstcar Contact: Forestry Off-Campus 
Programs, Room) 7/2.))250( Main Mali Univers 
sity of British Columbia, Vancouver, B.C. 
V6T 1W5 Canada. Phone (604) 228-6108/6821. 





Methods for Controlling Develop- 
ment of Crowns, Boles, and Stands (F8106). 
Sponsored by Forestry Off-Campus Programs. 
Contact: Forestry Off-Campus Programs, Room 
(22357 Macias allie Univer sateyamo feeb titers 
Columbia, Vancouver, B.C. V6T 1W5 Canada. 
Phone (604) 228-6108/228-6821. 


3-6, 1981. Wildlife Management on Private 
Lands. Milwaukee, WI. Contact: Robert T. 
Dumke, 3911 Fish Hatchery Rd., Madison, 
WI 53711. Phone (608) 266-8607. 


4-15, 1981. 














Forest Industries Management 
Development Program. $1,900. Includes all 
fees, meals, and lodging. Contact: Manage- 
ment Development Programs, 708 Stokely Man- 
agement Center, Univ. of Tennessee, Knox- 
ville, TN 37916. 


p>) LS ue bhteent hme nternatlona lao vM= 
posium on Remote Sensing of Environment. 
Comtaccs Wie, Jereallel di, COG, Ii, IP. 
Box 8618, Ann Arbor, MI 48107. Phone (313) 
994-1200. 


262 Oru ilee The Ninth Annual Hardwood 
Symposium, “Research Today is the Key to 
Profitability Tomorrow." (Pipestem, West 
Waneg ama) Contact: Hardwood Research 
Council, P. 0. Box 131, Asheville, NC 28802. 
Phone (704) 254-2682. 


1-5) ole Remo temmoens TnomLechna quesmsln 
Geology. Contact: Branch of Applications, 
EROS Data Center, Sioux Falls, SD 57198. 
Phone (605) 594-6114. 


13-August 28, 1981. AMES ere Smo lamest 

courses are available on The Natural Phen- 
omena of the Yellowstone Area. For more 
information, contact Rick Reese, Director, 
The Yellowstone Institute, S55) South 
Roberts, Helena, MT 59601. Phone (406) 
443-0861. 


22-26, 1981. Dynamics and Management of 
Mediterranean-type Ecosystems: An Inter- 
national Symposium. (San Diego, California). 









































Contact: Chairman, Dynamics and Management 
of Mediterranean-type Ecosystems: An In- 
ternational Symposium, Pacific Southwest 


Forest and Range Exp. Stn., USDA Forest 
Service, 4955 Canyon Crest Drive, Riverside, 
CA 92507. 


YY U.S. GOVERNMENT PRINTING OFFICE: 1981—778-715/230 Region No. 8 


June 23-26, 1981. Symposium on Machine Process- Service, USDI Bureau of Land Management, 








ing of Remotely Sensed Data - Special Empha- Fish and Wildlife Service, and Geological 

sis on Forest, Range, and Wetland Assess- Survey. Contact: John Benoit, Conferences 

ment. Contact: Douglas B. Morrison, Purdue and Institutés| Div., University of = Maine, € 
University/LARS, 1220 Potter Drive, West 128 College Ave., Orono, ME 04473. Phone 
Lafayette, IN 47906. Phone (317) 749-2052. (207) 581-2626. 


June 26-October 2, 1981. Ninth Forest Research : ‘ 
Course NOE ethemeomionneattaiuceau al neere October 13-24, 1981. International Geologic 


tute. Contact: Hoe Gateh tee Dep ce amok porrenaticn Cmecamne wee reekshop = 
Forest Science, Commonwealth Forestry Insti- Soe SE Ngee ae eae Forme etn Nines Pah ae 


tute, Univ. of Oxford, Oxford, OX1 3RB, (Nairobi, Kenya). Contact: W. D. Carter, 
England. U.S. Geological Survey, National Center, 


Mail Stop 730, Reston, VA 22092. 

















July 7-10, 1981. Use of Programable Calculators 
in Forestry. $400. 





fa fs wt wh wt 


July 13-17, 1981. Regression Methods in Resource KK KKK 
Analysis. $400. 


July 20-24, 1981. Multilevel Sampling. $400. 
For information on all three of the above 
short courses, contacts Offices ot conten 





WANTED--Materials for the Newsletter--feature 
articles, news items, current literature, 











ences Mandan Ineeititeenaey menocr e Limes (0 and meeting notices. All articles received 
Colorado State University, Fort Collins, CO SN Nea My te anene org a hE 
y> ’ F 
80523. correct. Send your material to Resources 
Evaluation Newsletter, Rocky Mountain Forest 

August 9-14, 1981. "“In-Place Resource Inven- and Range Exp. Stn., 240 West Prospect 

tories: Principles and Practices--A Na- Street, Ft. Collins, CO 80526. Phone: (303) 

tional Workshop." (Orono, Maine). $60. 22V-4390 ext, 202¥or Hi Ses23—1202. 

Sponsored by The Renewable Natural Resources 

Foundation, the Society of American Forest- oe get 

ers, Society for Range Management, American 

Society of Photogrammetry, Wildlife Society, 

and in cooperation with the Forest Indus- Views expressed in this Newsletter may not 

tries of Maine, University of Maine, the necessarily reflect the position of some of 

USDA Forest Service, Soil Conservation the sponsoring agencies. 


UNITED STATES 


DEPARTMENT OF THE INTERIOR POSTAGE AND FEES PAID 
BUREAU OF LAND MANAGEMENT U. S. DEPARTMENT OF THE INTERIOR 
DENVER FEDERAL CENTER Int 415 





BUILDING 50 
DENVER, COLORADO 80225 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


NATNL AGRICY 
LTURAL 1} 
CURRENT SERIA LiGR 
LR 08 @Q ; 


MD 20705 


